OBJECTIVES: Since many Millennium Development Goals (MDGs) were not achieved, countries including Iran-despite achieving some of the MDGs-need regular planning to achieve the Sustainable Development Goals (SDGs) by 2030. This article examines maternal and child health indicators in the early years of the SDGs in Iran relative to several other countries.
INTRODUCTION
In 2015, the United Nations General Assembly, endeavoring to reach the Millennium Development Goals (MDGs) set 15 years earlier, adopted a plan termed "Transforming Our World: the 2030 Agenda for Sustainable Development, " which provides a framework for drawing up a Sustainable Development Plan by 2030. The program includes 17 goals that participating countries are expected to achieve by the year 2030 [1] . The MDGs ended in 2015 and did not achieve their aim of a 75% reduction in maternal mortality. In fact, most countries failed to achieve their maternal mortality reduction goals [2] . Because mothers' , infants' , and children's health is important in societies at all stages of development, it is crucial to focus on maternal and child health in the context of achieving goals set for sustainable development [3, 4] .
One of the 17 Sustainable Development Goals (SDGs) focuses on the maintenance and promotion of the health of people of all ages (SDG 3). Goal 3.8 of SDG 3 refers to attaining universal health coverage [5] . The World Health Organization (WHO) has stated that universal health coverage means that "all people and communities can use the promotive, preventive, curative, rehabilitative, and palliative health services they need, of sufficient quality to be effective, while also ensuring that the use of these services indicators. However, a better view of the situation can sometimes be outlined by combined indicators, one of which is the Human Development Index (HDI). The HDI is an average indicator of overall achievement across three dimensions: lifespan, education, and standard of living. According to the latest report published by the UN, Iran ranks 60th among the 189 countries assessed, with a score of 0.798 [9] . Recent studies have stated that the HDI is not only a good indicator of a country's socioeconomic development, but can also serve as a predictor of some health indicators, including maternal and infant death [10, 11] , pre-pregnancy and pregnancy outcomes [12] , preterm delivery [13] , quality of life associ-does not expose the user to financial hardship" [6] .
Iran has performed acceptably on MDGs related to maternal and child health; in the area of under-5 deaths, Iran achieved the MDG target by 2015, with a 70% reduction in the deaths of children under 5 years between 1990 and 2015 [7] . The maternal death rate declined by about 78% between 1990 and 2015, dropping from 123 deaths to 25 deaths per 100,000 live births [8] . However, the trends for under-5 overweight, wasting, and stunting in Iran have been non-uniform between 1998 and 2013 [7] .
Several interventions can help improve maternal and child health, and the effects of these interventions can be assessed using specific ated with children's health [14] , and under-5 death [15] . Therefore, we examined the associations between the selected indicators in this study using the HDI. By clarifying the status of Iran with regard to maternal and child health-related indicators, it is possible to move toward achieving the SDGs by 2030. Moreover, by clarifying Iran's performance in targeted areas, the strengths and weaknesses of existing programs can be assessed, and more appropriate interventions can be developed. Therefore, this study aimed to assess maternal and child health indicators in Iran, to compare the results with those of countries in the region with a similar situation, and to provide an overview of Iran's status compared with other countries.
MATERIALS AND METHODS

Data
For this ecological study, the most recently reported data for 11 relevant indicators were extracted from the SDG dashboard of the WHO (Table 1 ) [16] between January and March 2019, at the National Institute for Health Research. National populations and the world mean of each indicator were extracted from the World Bank website [17] . The HDI data were extracted from the Human Development Reports database [9] .
Variables, indicators, and analysis Indicators
The definition of each indicator is given in Table 1 . These 11 indicators were selected as measures of maternal and child health status that have also been targeted by the SDGs.
Indicators' weighted mean, total mean, median, and rankings
Since the index values provided by the databanks did not consider population, to provide a better comparison, weighted means were calculated for each indicator.
The following formula was used to calculate the mean of each indicator for each group of countries in order to compare the indicator in Iran with the total mean ( Table 2) :
When calculating the weighted mean of an indicator for a country within a certain group, if an indicator was not reported for a country, its population was not included in the denominator of the calculation. A reported indicator may appear more favorable in a country with a small population. Calculating the weighted mean provides values for each indicator that can be compared across countries, unlike the crude values.
The total mean was calculated by taking the mean of the values for all 75 countries without considering the weight (population) of each country. The global mean for each indicator was taken from the World Bank database [18] . Figure 1 shows the best-performing and worst-performing country for each indicator compared to the total mean and Iran's position compared to the best-performing and worst-performing country and to the total mean. This figure was drawn using Microsoft Office 2013 (Microsoft Corp., Redmond, WA, USA).
The Pearson correlation between the indicators and the Human Development Index
To investigate the relationship between maternal and child health indicators and the HDI, the Pearson correlation with a significance level of 0.05 (α = 0.05) was used for analysis with SPSS version 24 (IBM Corp., Armonk, NY, USA).
Countries under study
To facilitate comparison, the countries under study were classified into 3 groups:
Group A, Eastern Mediterranean countries: this categorization was made by the WHO using a geographical basis. This group consists of 21 countries [19] .
Group B, Upper middle-income countries: for this category, countries were divided by income using data extracted from the World Bank. Iran fell into the upper middle-income group. This group included 56 countries; American Samoa was excluded from the list due to the lack of its name and data in the SDG and in universal health coverage reports [20] . (Table 3 ) [21] .
In the pooled ranking, all countries were compared as a single group, so duplicated countries (those existing in more than one category, such as Iraq, Iran, etc.) were considered only once. For some countries, numbers for some indicators were not reported and therefore were not included in the ranking comparison. Indicators with the same value for two or more countries were considered to be the same rank in the results. Due to the presence of outlier data for each indicator, the median was also reported.
Ethics statement
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RESULTS
Comparison of Iran with the other countries under study
Iran's ranking for the 11 indicators among the countries in the three previously described categories is presented in Table 4 . 
Correlations between the Human Development Index and maternal and child health indicators
The results of the correlation analysis of the HDI with maternal and child health indicators are shown in Table 5 and Figure 2 . In the total group, the HDI correlated significantly with the following nine indicators: maternal mortality, birth attendance, child mortality, hepatitis B incidence, diphtheria-tetanus-pertussis (DTP3) vaccine coverage, ANC coverage, care-seeking behavior of children, under-5 stunting, and under-5 wasting.
DISCUSSION
This study found that Iran is ranked near or better than the average and median of the 75 countries analyzed. With regard to maternal mortality, Iran performed acceptably better than the median (40.00). The most direct causes of maternal mortality in Iran were bleeding during delivery (34.9%), preeclampsia (17.0%), infection (9.2%), and pulmonary embolism (7.8%) [22] . Maternal mortality has declined over the past 10 years in Iran, and it seems to be continuing to decrease due to ongoing programs. We expect that by improving deliveries and increasing the percentage of childbirths assisted by skilled personnel, maternal mortality will continue to decrease. Therefore, we recommend maintenance and improvement of population-based interventions. With regard to birth attendance by skilled personnel, Iran has 99% coverage. The target set forth by the SDG is maternal mortality below 70 deaths per 100,000 live births, which Iran appears to have already achieved. The targets for maternal mortality and for birth attendance by skilled personnel are the same. This underscores the fact that these indicators are very closely interrelated, meaning that maternal mortality is less likely in countries where the percentage of childbirth assisted by skilled personnel is higher [23] . In Iran, after the establishment of the family physician system, the number of traditional deliveries declined, and childbirth assisted by skilled per- sonnel became more frequently welcomed and accepted [24] . We expect that, considering ongoing programs, as well as the reverse and strong correlation (in the general group) between HDI and this indicator (with HDI increasing over time), this index will improve, and the maternal mortality rate will decline as a result. There were fewer under-5 deaths in Iran than the target set by the SDG, but the value in Iran is close to the median of the countries surveyed in this study (16.0 deaths per 1,000 live births). This value is somewhat better than the total mean, which is 23.2 deaths, although the range of values for this indicator spans from 3.5 deaths to 127.0 deaths. Between 1990 and 2015, Iran experienced a 70% reduction in the child death rate, which not only met the MDG target, but also was one of the best performances in the Middle East and North Africa over the past four decades [7, 18] . The World Bank is now reporting an indicator termed Human Capital Index that some countries are opting to use instead of HDI. One of the main components of this index is the death of children under the age of 5 years. In 2018, this assessment showed that Iran ranks 70th in the world for this indicator [25, 26] . Therefore, the SDGs have led to children's health once again being reemphasized, and the index of child death is considered one of the most important indicators of a society's development.
Iran's best result was for the incidence of hepatitis B; the prevalence of HBsAg antigens among children under 5 years old in Iran was found to be 0.02%. The countries surveyed displayed a range of 0.02% to 10.54% with a median of 0.37% for this indicator. Iran has achieved the goal set forth as part of the SDGs and is the leading country in the region in fighting hepatitis B infections. This achievement seems to be largely owed to the general infant vaccination program for hepatitis B, which was added to the country's national vaccination program in 1993 [27] . In this program, children receive the hepatitis B vaccine at birth, 2 months, 4 months, and 6 months of age. Adults with high-risk occupations, such as health care workers, can also receive booster doses of the vaccine.
Iran has a 99% result for DTP3 vaccine coverage, which is among the best for countries in the region. Given the existence of regular, appropriate vaccination programs in Iran's health systems, this trend is expected to increase. However, as seen in some other countries, the resistance to vaccination is worryingly increasing for reasons that have been described [28] . As part of Iran's national vaccination program, children receive five doses of the DTP3 vaccine (at 2 months, 4 months, 6 months, and 18 months of age and again at age 6 years). By improving education and facilities and by increasing the HDI, vaccine coverage can be expected to reach almost 100%. Following the implementation of health system reform in Iran, the 2014 DTP vaccine has been replaced by the pentavalent vaccine; therefore, the pentavalent vaccine has been gradually included in the nationwide program in recent years.
The rate of ANC coverage (consisting of four visits or more) in Iran is 94%. This number should be compared with the mean (76.2%), the range (6.3% to 100%), and the median (79.5%) to determine whether Iran's rate is acceptable for this indicator. Current plans for pregnancy and child delivery care in Iran include nine sessions from pre-pregnancy to the end of pregnancy: 1 visit during pre-pregnancy, 1 visit during weeks 6-10, 1 visit during weeks 16-20, 1 visit during weeks 26-30, 2 visits during weeks 31-37, and 3 visits during weeks 38-40. In this program, several items are defined for every visit regarding examinations that should be performed and values that should be recorded to take care of the health of the mother and fetus. By educating the public and thus increasing coverage for ANC while simultaneously increasing the quality of care, we expect that in addition to increasing the ANC index, maternal mortality rate, child mortality rate, and skilled birth attendance rate, pregnancy outcomes and infant-related indicators will improve.
The proportion of care-seeking behavior for suspected pediatric pneumonia patients in Iran was found to be 75.9%. This number is closer to the total median (73.8%) than the total average (70.5%). Of the countries studied, Djibouti (94.4%) had the best coverage rate. In Iran, all primary health care visits for children under-5 are free of any charges, and pneumonia care is integrated into this program. Therefore, this indicator represents the effective coverage of the health services provided as part of primary health care [29] . Regular programs must be designed and implemented to improve this index in Iran.
The prevalence of overweight in children under the age of 5 years was 6.9% in Iran. In the primary health care system of Iran, there are plans to record the height and weight of children from birth to maturity and even afterwards in health centers, as well as to conduct follow-up programs. For children in Iran's health care system, weight gain between the ages of 0 and 5 years old is recorded using growth charts recommended by the WHO. Any deviation from the normal range, which is different for boys and girls, is considered either overweight or wasting. The prevalence of wasting among Iranian children under 5 was 4.0%. Iran is close to the median (3.7%) and is still far from reaching the SDG of the elimination of any malnutrition. In Iran, supplementation with multivitamins or vitamins A and D with iron for children under 5 years starts at birth and continues regularly afterwards. Due to ongoing programs, as well as increasing awareness of the importance of nutrition in growing children and the reverse correlation of this indicator with the HDI, we expect that this percentage will decrease gradually in Iran. Finally, the prevalence of stunting in Iran was 6.8%. Iran's performance is relatively good compared to the median (12.7%), but improvement is still required to achieve the related SDG.
Lack of access to values for certain indicators in several countries, as well as the use of outdated data when no newer data were available, may have distorted the comparisons in this study. Another important limitation is the ecological fallacy, a bias that comes with ecological studies. In this context, when interpreting the results of the Pearson analysis between the HDI and the indicators, it should be noted that inductive inferences may be incorrect.
Iran has clearly attained good results with regard to maternal mortality, family planning, skilled birth attendance, child mortality, hepatitis B incidence, DTP3 vaccination coverage, and ANC and the country has proper plans and goals related to these areas. To achieve the SDGs, Iran needs better programs and improved performance with regard to child wasting and overweight, child stunting, and caregiving to children suspected to have pneumonia. In Iran, all of these services are provided free of charge at the level of primary health care, and the results compared to those of other countries show that these services are appropriately provided. However, given the need for effective coverage of health services that reaches the goals set as part of the SDGs, Iran must maintain focus on this agenda.
